TORSION BEAM AXLE SUSPENSION 



RELATED APPLICATIONS 

The present disclosure relates to subject matter contained in priority Korean Application 
No. 10-2003-0072095, filed on October 16, 2003, which is herein expressly 
incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a torsion beam axle suspension, and more 
particularly to a torsion beam axle suspension, in which a three-dimensional slant angle 
is given to mounts formed on one end of each of trailing arms. 

Description of the Related Art 

In general, a suspension in the vehicle is the apparatus, which is provided 

between a body and a wheel, for absorbing vibration or shock transmitted from a road 

surface during traveling to enhance stability such as turning stability, through 

connection of two linkages with one or multiple control arms, supporting by a spring 

and a shock absorber in upward and downward directions, and proper harmonization 

with high rigidity, flexibility, relative motion between the body and the wheel the other 

directions. Such a suspension is classified into a rigid axle suspension and an 

independent suspension in structure. The rigid axle suspension is employed to an rear 

axle for big vehicles such as buses, trucks and an rear axle for cars, while the 
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independent suspension is to enhance a vehicle ride and stability by division of the axle 
and independent motion between both wheels, and is mainly employed to passenger 
cars. 

The independent suspension includes a rear suspension, so-called a torsion 
5 beam axle suspension, which has a structure connecting right and left trailing arms to a 
torsion beam, and also has three types according to a position of attaching the torsion 
beam, such as an axle beam type (V-shape), a pivot axle t>pe (reversed V-shape) and a 
coupled beam type (H-shape). 

Such a torsion beam axle suspension is disclosed in US Patent No. 4,834,416. 
10 Fig. 1 is a plan view illustrating a conventional torsion beam axle suspension, 

and Fig. 2 shows a state in which a transverse force is applied to the wheels of Fig. 1. 

As shown in Figs. 1 and 2, in a rear suspension of the vehicle comprising right 
and left trailing arms la and lb respectively pivoted at the fi^ont ends for vertical 
swinging motion by way of bushings 2a and 2b, and a torsion beam 6 connecting the 
15 trailing arms la and lb, the trailing arms la and lb have swinging axes 7a and 7b 
inclined to intersect on the front side of the line joining the bushings 2a and 2b, and the 
bushings 2a and 2b are set to be nonlinear in such a manner that their elastic 
characteristics are different in small and large displacement ranges in relation to the 
direction perpendicular to the swinging axes 7a and 7b within the horizontal plane 
20 including the swinging axes of the trailing arms la and lb 

In this manner, after angles of moxmting brackets 3a and 3b are inclined on a 
plane, circxunferential holes are formed in the bushings, and a resin plate is press-fitted 
into the holes. As a result, the bushings have nonlinear elastic characteristics. 
Thereby, a toe-in is realized with respect to a weak transverse force, and a toe-out is 



realized with respect to a strong transverse force. Unlikely, the toe-out is realized 
with respect to a weak transverse force, and a toe-in is realized with respect to a strong 
transverse force. 

However, the torsion beam axle suspension has the following problems. 

5 In the case where the toe-out is realized with respect to a turning outer wheel 

of the rear suspension during soft or hard cornering, there appears a tendency toward an 
over steer (O/S). 

When this over steer appears strongly, this gives rise to a strong spin 
phenomenon. As a result, the vehicle is decreased in stability. 

10 Further, by forming circumferential holes in the mounting bushings, or press- 

fitting the resin plate into the formed holes, the bushings have nonlinear elastic 
characteristics. Thus, the mounting parts have a reduced transverse rigidity. 

Therefore, in order to secure continuous stabiUty of the vehicle, it is necessary 
to maintain a linear toe-in relative to the transverse force as well as to secure sufficient 
1 5 transverse rigidity. 

SUMMARY OF THE INVENTION 

To solve the above-indicated problems, it is, therefore, an object of the present 
invention to provide a torsion beam axle suspension capable of inducing toe-in 
20 characteristics and simultaneously increasing transverse rigidity of mounts, when a 
transverse force is applied to a turning outer wheel at a rear suspension during cornering 
of a vehicle. 

It is another object of the present invention to provide a torsion beam axle 



suspension capable of inducing linear toe-in characteristics under any condition of hard 
and soft cornering by generating a linear toe-in when a transverse force is applied, and 
thereby wheels tend toward an under steer, so that a vehicle can maintain continuous 
stability. 

To achieve the above object, there is provided a torsion beam axle suspension, 
comprising: right and left trailing arms arranged in a longitudinal direction of a body; 
and a torsion beam connecting the right and left trailing arms, wherein each of the right 
and left trailing arms has one end provided with a mount into which a moimt bush is 
fitted; and wherein each of the right and left mount bushes has a center axis, the center 
axis having the slope to be intersected on a plan formed of X and Y axes in front of a 
line connecting two center points of the right and left mount bushes and having an 
additional slope relative to a Z axis, the X axis being formed in the longitudinal 
direction of the body, the Y axis being formed in a width direction of the body, and the 
Z axis being formed in a height direction of the body. 

With this construction, when a transverse force is applied to a tuming outer 
wheel at a rear suspension during cornering of the vehicle, it is possible to induce toe-in 
characteristics and to increase transverse rigidity of the mounts at the same time. 

In the foregoing construction, in the case where the elastic characteristics of the 
mount bushes becomes linear in the angular direction, the toe-in is linearly generated 
when the transverse force is applied. Thus, the toe-in characteristics can be induced 
under any condition of hard and soft cornering. Thereby, the wheels tend toward an 
under steer, and thus the vehicle maintains continuous stability. 

According to this construction, there appear linear toe-in characteristics when 
the transverse force is applied to the tuming outer wheel at the rear suspension during 



cornering of the vehicle, so that the vehicle maintains continuous stability. Further, it 
is possible to induce the linear toe-in characteristics of the turning outer wheel under 
any condition of hard and soft cornering 

Furthermore, the transverse rigidity of the mounts can be secured sufficiently. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects, features and advantages of the present invention will 
become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 
10 Fig. 1 is a plan view illustrating a conventional torsion beam axle suspension; 

Fig. 2 shows a state in which a transverse force is applied to the wheels of Fig. 
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Fig. 3 is a perspective view illustrating a torsion beam axle suspension 
according to a preferred embodiment of the invention; 
15 Fig. 4a is a plan view illustrating a state in which the mounts of Fig. 3 are 

slanted along an X-Y axis; 

Fig. 4b is a plan view illustrating a state in which the mounts of Fig. 3 are 
slanted along an X-Z axis; 

Fig. 5 shows a state in which a transverse force is applied to the wheels of Fig. 

20 3; and 

Fig. 6 is a graph showing a change in compliance steer according to an angle at 
which the mounts of Fig. 3 are slanted. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
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A preferred embodiment of the present invention will now be described with 
reference to the accompanying drawings. In the following description, same drawing 
reference numerals are used for the same elements even in different drawings. The 
matters defined in the description such as a detailed construction are nothing but the 
5 ones provided to assist in a comprehensive understanding of the invention. Thus, it is 
apparent that the present invention can be carried out without those defined matters. 
Also, well-known Amotions or constructions are not described in detail since they would 
obscure the invention in unnecessary detail. 

Fig. 3 is a perspective view illustrating a torsion beam axle suspension 
10 according to a preferred embodiment of the invention. Fig. 4a is a plan view 
illustrating a state in which the moimts of Fig. 3 are slanted along an X-Y axis, and Fig. 
4b is a plan view illustrating a state in which the mounts of Fig. 3 are slanted along an 
X-Z axis. Fig. 5 shows a state in which a transverse force is applied to the wheels of 
Fig. 3. Fig. 6 is a graph showing a change in compliance steer according to an angle at 
15 which the moxmts of Fig. 3 are slanted. 

As shown in Fig. 3, a torsion beam axle suspension includes right and left 
trailing arms 200a and 200b arranged in a longitudinal of a body, and a torsion beam 
1 00 connecting the right and left trailing arms 200a and 200b. 

The right and left trailing arms 200a and 200b are provided with mounts 210a 
20 and 210b on the fi"ont ends thereof, respectively. Mount bushes 230a and 230b are 
mounted inside the mounts 210a and 210b. The mounts 210a and 210b are coupled to 
the body via the mount bushes 230a and 230b. 

The mount bushes 230a and 230b are made of an elastic material, and their 
elastic characteristics are linear in an angular direction. 



As shown in Fig. 4a, center axes of the right and left mount bushes 230a and 
230b each have a slope to intersect on a X-Y plan in front of a line connecting center 
points of the right and left mount bushes 230a and 230b. 

Further, as shown in Fig. 4b, the center axes of the right and left moxmt bushes 
5 230a and 230b each have a slope relative to a Z axis. 

Of course, the Z axial slopes of the center axes of the right and left mount 
bushes 230a and 230b may have different slopes from each other, and are not limited to 
directions thereof. For instance, the center axes of the right and left mount bushes 
230a and 230b are shown to intersect each other above a Une connecting center points 
10 of the right and left mount bushes 230a and 230b, but there is no objection in case 
where intersect each other under the line connecting center points, and consequently it 
will do to have the Z axial slope. 

In other words, as shown in Figs. 4a and 4b, the right and left mount bushes 
230a and 230b have slopes of ai and pi on the Y plan respectively and additionally of a2 
15 and p2 on a Y-Z plan respectively, thus having three-dimensional slopes of a and P on 
the X, Y and Z axial space. 

Here, it should be noted that the X axis indicates a longitudinal direction of the 
body, that the Y axis indicates a width direction of the body, and the Z axis indicates a 
height direction of the body. 
20 Meanwhile, although it has been described that the center axes of the mount 

bushes 230a and 230b have the slope on the X-Y plan and the additional slope relative 
to the Z axis, but they may have such a slope in any direction on the Y-Z plan and such 
an additional slope relative to the X axis. 

Particularly, in the latter case, it should be noted that, because of the slope on 



the Y-Z plan, there is a possibiHty that the center axes of the mount bushes 230a and 
230b do not have any point of intersection on the X-Y plane when they have the slope 
relative to the X axis. If so, it will do simply to incline the moimt bushes 230a and 
230b so as to have the point of intersection when the body is viewed on the top thereof. 

Meanwhile, wheel connectors 250a and 250b are mounted to the rear sides of 
the right and left trailing arms 200a and 200b, and are coupled with wheels 300a and 
300b, respectively. 

Opposite ends of the torsion beam 100 are welded to the right and left trailing 
arms 200a and 200b, respectively. 

Hereinafter, description will be made about an operation of the embodiment 
having the foregoing construction. 

A transverse force F generated by a centripetal force during cornering of the 
vehicle, as shown in Fig. 5, is applied to the wheel 300a (the transverse force F shown 
in Fig. 5 is one generated when the vehicle tums right in the figure). 

As such, when the transverse force F is applied to the wheel 300a, the mounting 
bushes 230a and 230b are changed on the X-Y plan as much as 51 and 52 by inclination, 
when the mounts are subjected to a positional change from 210a to 211a, as well as 
from 210b to 211b. 

In other words, the wheel 300a gives rise to a toe-in 0 outside. 

This effect is obtained because the mounts 210a and 210b have the slanted 
angles on the X-Y plan. 

Therefore, as shown in Fig. 6, in the case where the X-axial slant angles of the 
moxmts 210a and 210b are given at a desired angle (A point), the compliance steer is 
minimized toward induction of the toe-in when the transverse force is applied. 
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Furthermore, when the mount bushes 230a and 230b is slanted toward the Z 
axis, transverse rigidity can be increased. 

In other words, by providing the mount bushes 230a and 230b with the three- 
dimensional slant angle within the space consisting of the X, Y and Z axes, when the 
5 transverse force is applied to the tuming outer wheel 300a at the rear suspension during 
cornering of the vehicle, the toe-in characteristics are induced, and at the same time the 
transverse rigidity of the mounts 210a and 210b can be increased by about 20%. 

Further, because the elastic characteristics of the mount bushes 230a and 230b 
are linear in the angular direction, the toe-in is linearly generated when the transverse 
10 force is applied. Thus, the toe-in characteristics can be induced under any condition of 
hard and soft cornering. 

In this manner, in the case where the linear toe-in characteristics appear at the 
outer wheel 300a of the rear suspension, the wheels tend toward an under steer. As a 
result, the vehicle maintains continuous stability. 
15 As mentioned in the prior art, the torsion beam axle suspension has three tj^es, 

such as an axle beam type (V-shape), a pivot axle type (reversed V-shape) and a 
coupled beam type (H-shape). Herein, description has been made about the coupled 
beam type as example, but it is apparent to those skilled in the art that such description 
may also be true of the present invention the axle beam type and the pivot axle type. 
20 While the invention has been shown and described with reference to certain 

preferred embodiments thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein without departing from the 
spirit and scope of the invention as defined by the appended claims. 

According to the torsion beam axle suspension as set forth above, there are the 



following effects. 

First, because center axes of the right and left mount bushes each have the slope 
to intersect each other on the X-Y plan in front of the line connecting two center points 
of the right and left mount bushes and the additional slope relative to the Z axis, the toe- 
5 in characteristics are induced to the tuming outer wheel at the rear suspension during 
cornering of the vehicle, and at the same time the transverse rigidity of the mounts can 
be increased by about 20%. 

Second, because the elastic characteristics of the mount bushes become linear 
in the angular direction, the toe-in is linearly generated when the transverse force is 
10 applied. Thus, the toe-in characteristics can be induced under any condition of hard 
and soft cornering. In addition, the wheels tend toward an under steer, and the vehicle 
maintains continuous stability. 
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